SUBSTRATE CLEANING DEVICE AND 
SUBSTRATE PROCESSING FACILITY 
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BACKGROUND OF THE INVENTION 

1. FIELD OF THE INVENTION: 

The present invention relates to a substrate 
cleaning device and a substrate processing facility. More 
particularly, the present Invention relates to a substrate 
cleaning device for cleaning a surface of a substrate (e.g. , 
a glass substrate, etc. ) for use In a display panel (e. g. , 
a liquid crystal display panel of a liquid crystal display 
device, etc.), and a substrate processing facility 
comprising the substrate cleaning device. 

2. DESCRIPTION OF THE RELATED ART: 

A typical liquid crystal display panel of a liquid 
crystal display device comprises a p^air of transparent 
substrates (e.g., glass substrates, etc.). Thin film 
transistors (TFTs) are provided on a surface of one of 
the glass substrates, while a color filter is provided 
on a surf ace of the other glass substrate- The two glass 
substrates are attached to each other. Further, liquid 
crystal is sandwiched between the two glass substrates. 
In this manner, a liquid crystal display panel is produced. 

In a manufacturing plant for liquid crystal display 
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panels, glass substrates brought Into the plant are 
supplied to various process steps after the surfaces 
thereof are cleaned. In the process steps , TFTs are formed 
on some of the glass substrates; a color filter is provided 
on some of the glass ..substrates ; and the like. In each 
process step, the surface of the glass substrate is cleaned 
immediately before a certain process. Therefore, liquid 
crystal display panel manufacturing plants require a 
number of devices for cleaning the surfaces of glass 
substrates for use in liquid crystal display panels. 

Figure 9 is a front view showing an exemplary 
layout of an apparatus for processing glass substrates 
in a manufacturing plant of liquid crystal display devices . 
Figure 10 is a plan view of the apparatus of Figure 9 . 

A process apparatus 52 for carrying out 
predetermined processes on glass substrates is provided 
in a clean room 51. At an upper portion of the clean room 
51 > apluralityof hyper performance filters 53 are arranged 
in a horizontal direction . Each hyper performance filter 
53 supplies clean air which flows down into the clean room 
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In the clean room 51, the process apparatus 52 is 
provided with a loading apparatus 55 for transporting a 
glass substrate. The loading apparatus 55 transports a 
glass substrate in a linear direction along the process 
apparatus 52. A plurality of glass substrates to be used 
for liquid crystal display panels are brought into the 
clean. room 51 where the glass substrates are housed in 
cassettes 40, The cassettes 40 are placed along a 
transporting direction (i-e., longitudinal direction) of 
the loading apparatus 55 and at a side of the loading 
apparatus 55. A cleaning device 56 for removing dust or 
the like from the glass substrate is provided adjacent 
to an end of the loading apparatus 55. 

In each cassette .40, a plurality of glass 
substrates oriented horizontally are stacked vertically, 
spaced at appropriate intervals. The loading apparatus 
55 is providedwitha glass substrate suctioning hand having 
a pair of planar suctioning pads in parallel, which picks 
out a glass substrate from one of the cassettes 40 brought 
in along the side of the loading apparatus 55. The glass 
substrate suctioning hand can be moved vertically and 
longitudinally with respect to the loading apparatus 55. 
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A glass substrate which has been picked out by the 
glass substrate suctioning hand of the loading apparatus 

55 is transported down to the cleaning device 56, in which 
the glass substrate is in turn placed. The surface of 
the glass substrate in the cleaning device 56 is cleaned 
by the cleaning device 56 . The cleaned glass substrate 
is picked out from the cleaning device 56 by the glass 
substrate suctioning hand of the loading apparatus 55, 
and is transported to a predetermined position of the 
process apparatus 52. 

An example of the glass substrate cleaning device 

56 is disclosed in, for example, Japanese Laid-Open 
Publication No. 6-165960. In this device, a glass 
substrate to be cleaned is horizontally placed 
theirewithin; pulsed waves of air are blown from a blowing 
nozzle to a surface (upper surface) of the glass substrate 
so that dust attached on the surface is removed; and the 
substrate is suctioned with a suctioning nozzle. 

Recently, display panels comprise a glass 
substrate having a thickness of about 0.7 mm or less. As 
display panels are enlarged, the size of glass substrates 
brought into liquid crystal display panel manufacturing 



03R00731 

- 5 - 

plants is increased up to a rectangular glass substrate 
having a side of about 1.3 m or more. 

As described above, a number of cleaning devices 
5 56 ( Figures 9 and 10 ) are employed in liquid crystal display 
panel manufacturing plants . When glass substrates having 
a large area are handled, the cleaning device 56 needs 
to be enlarged so that the large- size glass substrate is 
horizontally placed therein. In this case, the cleaning 
10 device 56 disadvantageously occupies a large area. Since 
a liquid crystal display panel manufacturing plant 
requires a number of cleaning devices 56 , the manufacturing 
plant requires a large area, possibly leading to a reduction 
in cost effectiveness. 

15 

SUMMARY OF THE INVENTION 

According to an aspect of the present invention, 
a substrate cleaning device is provided, comprising: a 
20 first cleaning room including a first cleaning portion 
for cleaning a substrate placed therein; a second cleaning 
room including a second cleaning portion for cleaning a 
substrate provided therein. The first cleaning room is 
stacked on the second cleaning room so that at least a 
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portion of the first cleaning room overlaps at least a 
portion of the second cleaning room. 

In one embodiment of this Invention, the substrate 
5 cleaning device further comprises a filter provided In 
an overlapping region of the first cleaning room and the 
second cleaning room. 

In one embodiment of this Invention, a first table 
10 Is provided in the first cleaning room, and the first table 
is slid with, the substrate placed in the first cleaning 
room being placed on the first table; and a second table 
is provided in the second cleaning room, and the second 
table is slid with the substrate placed in the second 
15 cleaning room being placed on the second table. 

In one embodiment of this invention, the first 
cleaning room is open so that clean air flows into the 
first cleaning room. 

20 

In one embodiment of this Invention, a first 
opening portion is provided on a side wall of the first 
cleaning room; and a second opening portion is provided 
on a side wall of the second cleaning room. 
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In one embodiment of this Invention, the side wall 
of the first cleaning room provided with the first opening 
portion Is opposite to the side wall of the second cleaning 
room provided with the second opening portion. 

In one embodiment of this Invention, the first 
cleaning portion comprises a first nozzle head having a 
first blowing portion for blowing gas onto the substrate 
placed In the first cleaning room and a first suctioning 
portion for suctioning the gas In the first cleaning room; 
and the second cleaning portion comprises a second nozzle 
head having a second blowing portion for blowing gas onto 
the substrate placed In the second cleaning room and a 
second suctioning portion for suctioning the gas In the 
second cleaning room. 

In one embodiment of this Invention, the first 
cleaning room and the second cleaning room are arranged 
so that when the first cleaning room and the second cleaning 
room are projected onto a plane perpendicular to a vertical 
direction, the area of an overlapping region of Imagres 
thereof on the plane Is maximized. 
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According to another aspect of the present 
Invention, a substrate processing facility is provided, 
comprising a clean room. A substrate cleaning device is 
provided in the clean room. The substrate cleaning device 
5 comprises : a first cleaning room including a first cleaning 
portion for cleaning a substrate placed therein; and a 
second cleaning room including a second cleaning portion 
for cleaning a substrate provided therein. . The first 
cleaning room is stacked on the second cleaning room so 
10 that at least a portion of the first cleaning room overlaps 
at least a portion of the second cleaning room. 

In one embodiment of this invention, a first table 
is provided in the first cleaning room, and the first table 
15 is slid with the substrate placed in the first cleaning 
room being placed on the first table; and a second table 
is provided in the second cleaning room, and the second 
table is slid with the substrate placed in the second 
cleaning room being placed on the second table. 

20 

In one embodiment of this invention, a first 
loading apparatus for placing the substrate on the first 
table in the first cleaning room and a second loading 
apparatus for placing the substrate on the second table 
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In the second cleaning room are provided In the clean room. 

In one embodiment of this Invention, the first 
loading apparatus and the second loading apparatus are 
5 arranged substantially on a line with the substrate 
cleaning device being sandwiched between the first loading 
apparatus and the second loading apparatus In the clean 
room . 

10 Thus, the Invention described herein makes 

possible the advantages of providing (1) a substrate 
cleaning device having a small footprint and capable of 
cleaning a substrate efficiently, and (2) a substrate 
processing facility which has a small footprint and uses 

15 the substrate cleaning device to efficiently process 
substrates. 

These and other advantages of the present Invention 
will become apparent to those skilled In the art upon reading 
20 and understanding the following detailed description with 
reference to the accompanying figures. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a front view showing an exemplary 
substrate cleaning device according to an embodiment of 
5 the present invention. 

Figures 2 is a side view of the substrate cleaning 
device of Figure 1. 

10 Figures 3 is a plan view of the substrate cleaning 

device of Figure 1 . ' 

Figure 4 is a front cross -sectional view showing 
the inside of the substrate cleaning device of Figure 1. 

15 

Figure 5 is a side cross -sectional view showing 
the inside of the substrate cleaning device of Figure 1. 

Figure 6 is a plan cross -sectional view, taken 
20 along a line A-A of Figure 4 . 



Figure 7 is a front view showing an exemplary 
layout of a substrate processing facility of the present 
invention . 



- 11 - 



03R00731 



Figure 8 Is a plan view showing an exemplary layout 
of the substrate processing facility of Figure 1. 

Figure 9 is a front view showing an exemplary 
layout of a conventional substrate processing facility. 

Figure 10 is a plan view of the conventional 
substrate processing facility of Figure 9. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Hereinafter, the present invention will be 
described by way of illustrative examples with reference 
to the accompanying drawings . 

Figure 1 is a front view showing an exemplary 
substrate cleaning device 10 according to an embodiment 
of the present invention. Figures 2 and 3 are side and 
plan views, respectively, of the substrate cleaning 
device 10 . 

The substrate cleaning device 10 is provided in, 
for example, a clean room of a liquid crystal display panel 
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manufacturing plant and Is used to clean glass substrates 
immediately before a certain process is carried out on 
the glass substrates. 

5 The substrate cleaning device 10 of the present 

invention comprises a base portion 11 in the shape of a 
rectangular prism at a lower portion thereof . A space 
over the base portion 11 is entirely surrounded by a side 
wall 12. A top side of the space over the base portion 11 
10 is open so that clean air flows down from a ceiling and 
enters the space. 

Figures 4 and 5 are front and side cross -sectional 
views, respectively, showing the inside of the substrate 
15 cleaning device 10. Figure 6 is a plan cross-sectional 
view, taken along a line A- A of Figure 4. 

The top side of the base portion 11 is in the shape 
of a horizontal rectangle and has an area such that two 
20 rectangular glass substrates to be cleaned can be placed 
side by side. The space over the base portion 11 
surrounded by the side wall 12 is in the shape of a hollow 
rectangular prism. The rectangular prism portion is 
divided into an upper cleaning room 13 and a lower cleaning 
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room 14. Therefore, the upper cleaning room 13 and the 
lower cleaning room 14 are vertically stacked, 
substantially without horizontal dislocation . In actual 
practice , the upper cleaning room 13 and the lower cleaning 
room 14 are projected onto a plane perpendicular to the 
vertical axis thereof, and the vertically stacked upper 
cleaning room 13 and lower cleaning .room 14 are adjusted 
so as to maximize the overlapping area of their images 
on the plane. 

A plurality of high efficiency particular air 
filters ("HEPA filter") 23 are horizontally provided in 
substantially an entire region between the upper cleaning 
room 13 and the lower cleaning room 14. Each HEPA filter 
comprises a fan portion. 

Each HEPA filter 23 comprises the fan portion at 
an upper portion thereof and a filter portion at a lower 
portion thereof . The fan portion suctions gas (e.g., air, 
etc.) from the upper cleaning room 13, while the filter 
portion cleans the gas and supplies the gas into the lower 
cleaning room 14 . 

A lower opening portion 12a is provided on a part 
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of the side wall 12 at a longitudinal side of the lower 
cleaning room 14, through which a glass substrate to be 
cleaned is inserted into the lower cleaning room 14 while 
keeping the glass substrate in a horizontal position 
( Figure 1 ) . ' 

In the lower cleaning room 14, a slide table 15A 
on which the inserted glass substrate is horizontally 
placed is provided over the base portion 11, An upper 
side of the slide table 15A is in the shape of a rectangle 
having substantially the same area as that of a glass 
substrate inserted into the lower cleaning room 14 . 

As shown in Figure 5 , a ball screw 16Aa is provided 
on the top side of the base portion 11 along a longitudinal 
direction (lateral direction) of the base portion, A ball 
nut 19Aa attached to the slide table 15A is coupled with 
the ball screw 16Aa via a screw connection, A guide 
rail 16Ab is provided on the top side of the base portion 11 
in parallel to the ball screw 16Aa- A slide guide 19Ab 
attached to the slide table 15A is slidably engaged with 
the guide rail 16Ab. 

A motor 17A is provided on the base portion 11, 
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which causes the slide table ISA to be reciprocally slid 
along the ball screw 16Aa and the guide rail 16Ab by 
rotating the ball screw 16Aa forwards and backwards. The 
slide table ISA is slid by the motor 17A from one side 
of the base portion 11 to the other side in the longitudinal 
direction thereof over a distance the longitudinal length 
or more of the slide table ISA, i.e., 1 pitch or more, 
and thereafter, returns to a stand-by position. 

A nozzle head 18A is provided in the lower cleaning 
room 14 , which functions as a cleaning portion for cleaning 
a surf ace (top side) of a glass substrate placed on the 
slide table ISA. The nozzle head ISA is positioned at 
a middle of the region in which the slide table ISA can 
be slid. The nozzle head 18A is elongated in a direction 
perpendicular to the sliding direction of the slide 
table ISA, The length of the nozzle head 18A is slightly 
longer than the length of a glass substrate placed on the 
slide table ISA in a direction perpendicular to the sliding 
direction of the slide table ISA. By sliding the slide 
table ISA, the entire surface of a glass substrate placed 
on the slide table ISA can face the nozzle head 18A. 

The nozzle head 18Ahas a blowing outlet on a bottom 
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side thereof facing the slide table 15A and along a 
direction perpendicular to the sliding direction of the 
slide table 15A. Air is blown onto the surface of the 
glass substrate through the blowing outlet. The nozzle 
5 head 18A has a suctioning inlet provided adjacent and 
parallel to the blowing outlet. The air blown onto the 
glass substrate is suctioned through the suctioning inlet . 
The blowing outlet and the suctioning inlet are provided 
over substantially the full length of the slide table 15A 
10 in a direction perpendicular to the sliding direction. 

The gas blown through the nozzle head 18A to the 
surface of the glass substrate may be inert gas (e.g., 
nitrogen, etc.), ionized gas, ultrasonically vibrated gas 
15 or the like, in addition' to air. 

An air supply duct 21A for supplying air for 
cleaning the glass substrate to the blowing outlet is 
coupled with the nozzle head 18A. An air exhaust duct 22A 
20 for removing cleaning air which has been blown onto a glass 
substrate and has been suctioned through the suctioning 
inlet, is also coupled with the nozzle head ISA. The air 
supply duct 21A and the air exhaust duct 22A are arranged 
side by side and are coupled to a middle portion of the 
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nozzle head 18A in the longitudinal direction thereof. 
The air supply duct 21A and the air exhaust duct 22A are 
extended vertically upward from the nozzle head 18A, and 
are bent . in the region between the upper cleaning room 13 
5 and the lower cleaning room 14^ extending along the HEPA 
filters 23 toward the outside of the substrate cleaning 
device 10 . 

An upper opening portion 12b through which a 
10 substrate is inserted is provided on a portion of the side 
wall 12 at a side of the upper cleaning room 13 over the 
HEPA filters 23 (Figure 1) • In the side wall 12, the side 
of the upper cleaning room 13 on which the upper opening 
portion 12b is provided is opposite to the side of the 
15 lower cleaning room 14 on which the lower opening 
portion 12a is provided. A glass substrate is 

horizontally inserted through the upper opening 
portion 12b into the upper cleaning room 13, 

20 A slide table 15B on which a glass substrate is 

horizontally placed is provided in the upper cleaning 
room 13, as in the lower cleaning room 14. A ball nut 19Ba 
coupled with a ball screw 16Ba via a screw connection and 
a slide guide 19Bb slidably engaged with a guide rail 16Bb , 
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which are provided over the HEPA filters 23, are attached 
to the slide table 15B. The ball screw 16Ba is rotated 
forwards and backwards by a motor 17B. As is the slide 
table 15B in the lower cleaning room 14, the slide 
table 15B is reciprocally moved along the ball screw 16Ba 
and the guide rail 16Bb by means of the motor 17B. 

As is the slide table ISA in the lower cleaning 
room 14, the slide table 15B is slid by the motor 17B from 
one side of the upper cleaning room 13 to the other side 
in the longitudinal direction thereof over a distance the 
longitudinal length or more of the slide table 15B, i.e. , 
1 pitch or more, and thereafter, returns to a stand-by 
position. / 

As is the lower cleaning room 14, the upper 
cleaning room 13 is provided with a nozzle head 18B which 
functions as a cleaning portion for cleaning a surface 
(topside) of a glass substrate placed on the slide table 15B. 
The nozzle head 18B has substantially the same structure 
as that of the nozzle head 18Ain the lower cleaning room 14 . 
A blowing outlet and a suctioning inlet are provided on 
a bottom side of the nozzle head 18B. An air supply 
duct 2 IB and an air exhaust duct 22B are coupled with the 
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blowing outlet and the suctioning inlet, respectively. 

The top side of the upper cleaning room 13 is open. 
A plurality of dust collecting devices 24 for ionizing 
5 supplied air is horizontally provided, covering a portion 
of the top side of the upper cleaning room 13. The dust 
collecting device 24 collects dust from clean air supplied 
into the clean room by ionizing the air. 

10 The substrate cleaning device 10 having the 

above-described configuration is provided in a substrate 
processing facility installed in a liquid crystal display 
panel manufacturing plant. 

15 Figure 7 is a front view showing an exemplary 

layout of a substrate processing facility 60 of the present 
invention. Figure 8 is a plan view showing an exemplary 
layout of the substrate processing facility 60 of the 
present invention. 

20 

The substrate processing facility 60 has a clean 
room 30 in which a plurality of process apparatuses 32 
for processing glass substrates in a predetermined manner 
are provided. The substrate cleaning device 10 of the 
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present Invention is provided In the clean room 30. In 
Figure 1 , the substrate cleaning device 10 is 
schematically shown, having the upper cleaning room 13, 
the lower cleaning room 14, and the HEPA filters 23. 

A plurality of HEPA filters 31 are provided 
horizontally side by side at an upper portion of the clean 
room 30. Air cleaned by the HEPA filters 31 flows down 
into the clean room 30. 

In the clean room 30, a pair of loading apparatuses 
35A and 35B for transporting a glass substrate to a 
predetermined process apparatus 32 are provided. The 
loading' apparatus 35A and the loading apparatus 35B are 
placed substantially on a line with the substrate cleaning 
device 10 being sandwiched therebetween. The loading 
apparatuses 35A and 35B each transport a glass substrate. 
A plurality of glass substrates housed in the respective 
cassettes 40 are brought into the clean room 30 . The glass 
substrates are used for liquid crystal display panels. 
A plurality of cassettes 40 are placed at a side of each 
of the loading apparatuses 35A and 35B in a transporting 
direction of the loading apparatuses 35A and 35B. 
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In each cassette 40/ a plurality of glass 
substrates oriented horizontally are stacked vertically, 
spaced at appropriate intervals . The loading apparatuses 
35A and 35B are each provided with a glass substrate 
suctioning hand having a pair of planar suctioning pads 
in parallel, which pick out a glass substrate from one 
of the cassettes 40 placed in along the side of the loading 
apparatuses 35A and 35B. The glass substrate suctioning 
hand can be moved vertically and longitudinally with 
respect to the loading apparatuses 35A and 35B. 

The glass substrate suctioning hand of each of the 
loading apparatuses 35A and 35B transports a glass 
substrate picked out from the cassette 40 to the substrate 
cleaning device 10, and places the glass substrate onto 
the slide table 15A or 15B provided in the upper cleaning 
room 13 or lower cleaning room 14 of the substrate cleaning 
device 10 . The glass substrate is cleaned by the substrate 
cleaning device 10, and thereafter, is removed from the 
upper cleaning room 13 or lower cleaning room 14 by the 
glass substrate suctioning hand of the loading apparatus 
35A or 35B. 

A plurality of process apparatuses 32 for carrying 
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out a predetermined process on a glass substrate are 
provided at a side of the loading apparatuses 35A and 35B 
opposite to the side thereof on which the cassettes 40 
are provided. A glass substrate which has been picked 
out through the upper cleaning room 13 or lower cleaning 
room 14 of the substrate cleaning device 10 by the glass 
substrate suctioning hand of the loading apparatus 35A 
or 35B, Is placed at a predetermined position In the process 
apparatus 32 provided at the side of the loading apparatus 
35A or 35B. . 

The process apparatus 32 may be any apparatus which 
carries but a predetermined process on a glass substrate 
supplied by the loading apparatus 35A or 35B provided at 
the side of the loading apparatus 35A or 35B. The 
predetermined process Is not particularly limited. It 
is not necessary that process apparatuses provided at the 
side of loading apparatuses 35A and 35B have the same 
function. A plurality of process apparatuses 32 for 
carrying out the same or different processes may be provided 
at the side of the loading apparatuses 35A and 35B. 

In the clean room 30 having the above-described 
configuration, a glass substrate which has been removed 
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from the cassette 40 by the glass substrate suctioning 
hand of one loading apparatus (e.g. , the loading apparatus 
35B) , is transferred through the upper opening portion 12b 
on the side of the upper cleaning room 13 of the substrate 
cleaning device 10 into the upper cleaning room 13, and 
is placed on the slide table 15B in the upper cleaning 
room 13. 

On the other hand, a glass substrate which has been 
removed from the cassette 40 by the glass substrate 
suctioning hand of the other loading apparatus (e.g. , the 
loading apparatus 35A), is transferred through the lower 
opening portion 12a on the side of the lower cleaning 
room 14 of the substrate cleaning device 10 into the lower 
cleaning room 14, and is placed on the slide table 15A 
in the lower cleaning room 14. 

When a glass substrate is placed on the slide 
table 15B in the upper cleaning room 13, the slide 
table 15Bis slid from the stand-by position in a horizontal 
direction. Thereby, the glass substrate placed on the 
slide table 15B is passed through a region below the nozzle 
head 18B in the upper cleaning room 13. 
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The nozzle head 18B blows out air, which Is 
supplied from the air supply duct 2 IB, through the blowing 
outlet provided on the bottom side thereof. The air Is 
blown onto a glass substrate passing below the nozzle 
head 18B. Meanwhile, the air which has been blown onto 
the glass substrate Is suctioned through the suctioning 
Inlet of the nozzle head 18B and Is exhausted to the outside 
of the upper cleaning room 13 by the air exhaust duct 22B. 

The nozzle head 18B faces the entire upper surface 
of a glass substrate which Is slid therebelow, with the 
facing direction perpendicular to the sliding direction . 
By sliding a glass substrate over 1 pitch or more In a 
horizontal direction , the entire upper surface of the glass 
substrate is cleaned. After the entire glass substrate 
has been passed below the nozzle head 18B, the slide 
table 15B is slid in the opposite direction so as to clean 
the glass substrate again. 

The slide table 15A provided in the lower cleaning 
room 14 has substantially the same function as that of 
the slide table 15B provided in the upper cleaning room 13 . 

When a glass substrate is placed on the slide 
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table 15A in the lower cleaning room 14, the slide 
table ISA is slid from the stand-by position in a horizontal 
direction. Thereby, the glass substrate placed on the 
slide table ISA is passed through a region below the nozzle 
head 18A in the lower cleaning room 14. 

The nozzle head ISA blows out air, which is 
supplied from the air supply duct 21A, through the blowing 
outlet provided on the bottom side thereof- The air is 
blown onto a glass substrate passing below the nozzle 
head 18A. Meanwhile, the air which has been blown onto 
the glass substrate is suctioned through the suctioning 
inlet of the nozzle head 18A and is exhausted to the outside 
of the lower cleaning room 14 by the air exha:Ust duct 22A. 

The nozzle head 18A faces the entire upper surface 
of a glass substrate which is slid therebelow, with the 
facing direction perpendicular to the sliding direction. 
By sliding a glass substrate over 1 pitch or more in a 
horizontal direction , the entire upper surface of the glass 
substrate is cleaned. After the entire glass substrate 
has been passed below the nozzle head 18A, the slide 
table ISA is slid in the opposite direction so as to clean 
the glass substrate again. 
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In the substrate processing facility 60, air 
cleaned by the HEPA filter 31 provided at the top portion 
of the clean room 30 flows into the upper cleaning room 13 
directly or via the dust collecting device 24 . Therefore , 
there is substantially no risk of contaminating a glass 
substrate on the slide table 15B in the upper cleaning 
room 13 with air flowing into the upper cleaning room 13. 
Thus, a glass substrate is reliably cleaned. 

Dust is collected from air flowing into the upper 
cleaning room 14 by the HEPA filter 23 provided between 
the upper cleaning room 13 and the lower cleaning room 14 
before flowing into the lower cleaning room 14 • Therefore , 
there is substantially no risk that dust generated by the 
slide table 15B, the ball screw 16Ba, and the like in the 
upp.er cleaning room 13 flows into the lower cleaning 
room 14. Therefore, a glass substrate on the slide 
table ISA is cleaned in clean air in the lower cleaning 
room 14. Thus, glass substrates can be reliably cleaned 
in the lower cleaning room 14, 

Thus, when the slide table 15A is reciprocally 
moved and is returned to the stand-by position, a glass 
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substrate placed on the slide table 15A is removed from 
the lower cleaning room 14 through the lower opening 
portion 12a on the side of the lower cleaning room 14 by 
the glass substrate suctioning hand of the loading 
5 apparatus 35A. Thereafter, the glass substrate is 
transported into a predetermined process apparatus 32 at 
the side of the loading apparatus 35A by being placed at 
a predetermined position corresponding to the process 
apparatus 32. 

10 

Similarly, when the slide table 15B is 
reciprocally moved and is returned to the stand-by position , 
a glass substrate placed on the slide table 15B is removed 
from the upper cleaning room 13 through the upper opening 

15 portion 12b on the side of the upper cleaning room 13 by 
the glass substrate suctioning hand of the loading 
apparatus 35B. Thereafter, the glass substrate is 
transported into a predetermined process apparatus 32 at 
the side of the loading apparatus . 35B and is placed at 

20 a predetermined position of the process apparatus 32. 

As described above, the upper cleaning room 13 and 
the lower cleaning room 14 are stacked vertically in the 
substrate cleaning device 10, so that the area occupied 
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by the substrate cleaning device 10 can be reduced. 
Particularly, even if the area of a glass substrate to 
be cleaned is increased, an increase in the area occupied 
by the substrate cleaning device 10 is suppressed. 
5 Therefore, the footprint of the manufacturing plant for 
display panels, such as liquid crystal display panels or 
the like, can be reduced. 

Further, glass substrates can be simultaneously 
10 cleaned in the upper cleaning room 13 and the lower cleaning 
room 14 arranged vertically, thereby significantly 
improving the efficiency of cleaning glass substrates. 

The above-described substrate cleaning device 10 
15 comprises two cleaning rooms arranged vertically (the 
upper cleaning room 13 and the lower cleaning room 14). 
However, the present invention is not limited to such a 
configuration. The above-described substrate cleaning 
device 10 may comprise three or more cleaning rooms , at 
20 least two of which are stacked vertically, for example. 

In this case , the footprint of the substrate cleaning device 
can be reduced. 



In the above-described substrate cleaning 



- 29 - 



03R00731 



device 10, the upper cleaning room 13 and the lower 
cleaning room 14 are arranged vertically without 
dislocation in a horizontal direction. The present 
invention is not limited to such a configuration. 
5 Alternatively, the upper cleaning room 13 and the lower 
cleaning room 14 may be shifted from each other in a 
horizontal direction so that the upper cleaning room 13 
and the lower cleaning room 14 partially overlap each other . 
When the substrate cleaning device 10 comprises three or 
10 more cleaning rooms, at least two of the cleaning rooms 
arranged vertically may be shifted from one another, 
partially overlapping one another. . 

By arranging two or more cleaning rooms vertically 
15 while overlapping one another, the footprint of the 
substrate cleaning device can be reduced. 

When two cleaning rooms arranged vertically are 
shifted from each other in a horizontal direction , a filter 
20 (e.g., the HEPA filter. 23 or the like) may be provided 
only on a region in which the two cleaning rooms overlap. 
In this case, a lower cleaning room which is shifted from 
an upper cleaning room in a horizontal direction and 
partially overlaps the upper cleaning room, is open to 
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space above, except the overlapping region In which the 
HEPA filter 23 Is provided. Clean air flows directly Into 
the lower cleaning room via the open portion without the 
filter or the like. 

According to the present Invention, a substrate 
cleaning device Is provided which comprises at least two 
cleaning rooms containing a cleaning portion for cleaning 
a surface of a substrate. The cleaning rooms are stacked 
vertically while at least partially overlapping one 
another. Therefore, the footprint of the substrate 
cleaning device can be reduced. Moreover^ substrates can 
be efficiently cleaned. A filter is provided in the 
overlapping region of the two cleaning rooms stacked 
vertically, thereby substantially eliminating the risk 
that dust or the like generated in the upper cleaning room 
flows into the lower cleaning room. 

According to the present invention, a substrate 
processing facility is provided which has a small footprint 
and can process substrates efficiently. 

Various other modifications will be apparent to 
and can be readily made by those skilled in the art without 
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departing from the scope and spirit of this Invention. 
Accordingly, It Is not Intended that the scope of the claims 
appended hereto be limited to the description as set forth 
herein, but rather that the claims be broadly construed. 



